An animal model for neuron-specific spinal cord lesions by the microinjection of N-methylaspartate, kainic acid, and quisqualic acid.
It has been shown that N-methylaspartate (NMA), kainic acid (KA), and quisqualic acid (QA) can produce preferential neuronal damage in various parts of the striatum, hippocampus, and thalamus with relative sparing of axons in transit. Thus far, the evidence that axons in transit escape destruction has been based largely on histological observations. To test the functional integrity of axons in passage, we made unilateral lesions with these agents in the cervical spinal cord of rats and compared the subsequent functional deficits with those seen after spinal cord hemisections. Observations were made in 14 rats. In each case, a laminectomy at the C6-C7 level was performed under general anesthesia. Animals receiving microinjections of KA, QA, or NMA showed motor and sensory deficits only in the ipsilateral forepaw and remained able to use the hindpaws normally. By contrast, animals undergoing spinal cord hemisection developed obvious motor deficits in the ipsilateral hindpaw in addition to the deficits in the forepaw. Histological observations of the spinal cords confirmed an extensive gray matter destruction with relative preservation of the long tracts in animals injected with KA, QA, and NMA. In addition, it was noted that spinal cord neurons appear relatively less sensitive to KA and more sensitive to QA than neurons in the thalamus, striatum, or hippocampus. The possible application of these findings for the production of dorsal root entry zone lesions will be discussed.